Characterization of bovine pyruvate carboxylase promoter 1 responsiveness to serum from control and feed-restricted cows.
Pyruvate carboxylase (PC; EC 6.4.1.1) is critical in gluconeogenesis from lactate and maintenance of tricarboxylic acid cycle intermediates. Whereas increases in PC mRNA have been observed during feed restriction, the mechanism of regulation is unknown; however, coinciding increases in circulating NEFA concentrations suggests that fatty acids may contribute to regulation of gene expression during feed restriction. The objective of this study was to examine the direct effect of exposure to serum from full-fed control cows with serum from cows that were restricted to 50% of ad libitum intake for 5 d on PC expression in vitro. Rat hepatoma (H4IIE) cells were transiently transfected with bovine promoter-luciferase constructs containing bovine PC promoter 1 and treated with serum from control cows, serum from feed-restricted cows, or modified serum. Modified serum pools were generated by supplemented serum from control cows with C14:0, C16:0, C18:0, C18:1n-9 cis, C18:2n-6 cis, and C18:3n-3 cis to match the total NEFA in serum from feed-restricted cows (1.3 mM) in the relative proportion found in serum from control or feed-restricted cows. Exposure of cells to serum from feed-restricted cows increased (P < 0.05) PC promoter 1 activity 2.2-fold compared with cells exposed to control cow serum. Exposure to serum from control cows with fatty acids added to a NEFA concentration of 1.3 mM to reflect the fatty acid profile of control and feed-restricted cows increased (P < 0.05) promoter 1 activity 2.1- and 2.5-fold, respectively, compared with cells incubated with control cow serum. There was no difference (P ≥ 0.05) in promoter 1 activity in cells treated with modified serum compared with serum from feed-restricted cows. These data indicate that promoter 1 is activated by fatty acids found in serum of feed-restricted cows. These data suggest a role of NEFA to regulate expression of bovine PC mRNA through specific activation of PC promoter 1.